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Abstract of RU2117362 

FIELD: thermoelectric devices primarily used under multiple thermal cycling conditions. SUBSTANCE: 
module has semiconductor circuits of n and p polarities of conductivity interconnected by switching 
buses. Each switching bus mounted on at least one heat-transfer plate is connected to the latter by 
means of thermal contact joint made of layer of flexible adhesive compound. Use may be made, for 
example, of high-heat conducting silicone resin, grade RTV, compound-8 layer thickness is to be better 
chosen between 5 and 30 mem. EFFECT: improved cooling efficiency of module. 5 cl, 5 dwgu 
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(54) TEPMOa/lEKTPMHECKMM OX;iA>KnAIOlUMM MOflYJlb 



(57) Pe^epar: 

l/|3o6peTeHMe othocmtca k 
TepMoajieKTpMMectoiM ycrpobicTBaM m mombt 
6btTb kicnojibaoBaHo b repMOdJieKTpkiHecKMX 
oxna>K/;aioiMnx MOAy/iflx, sKcnnyaTupyeMbix 
npeMMyi^ecTBeHHo b ycnoBkiflx MHoroKpaTHoro 
TepMOUHKnupoBaHMfl. Moflyrib coAep>KHT 
nonynpoBOAHUKOBbie seTBH n- n p-innoB 

npOBOAHMOCTM, COeAHHeHHbie 

KOMMyraL^MOHMbiMki LUMHaiwiki. Ka)KAafl 
KOMMyraL^MOHHafl liinHa. pacnono)KeHHaji no 
Kpai^He iviepe Ha oAHof^ Tenjioo6MeHHOM 
nnacTMHe, npucosAiiHeHa k nePi nocpeACTBOM 
TenjiOKOHTaKTHoro coeAMHeHMji. BbinojiHeHHoro 
B BMAe cnofl, MsroTOBneHHoro uia ynpyroro 



KneeBoro KOivinayHAa. HanpuiMep, uoKer 6biTb 
vicnojibsoBaHa BbiooKorennonpoBOAHa^i 
Cki/ikiKOHOBan peaiiHa MapKM RTV. Tonu^MHy 
CJ1051 KOMnayHAa-8 npeAnoMTMieribHO Bbi6MpaTb 
B A^anaaoHe 5-30 mkm. 4 3.n. ct)-Jibt. 5 vin. 

? ^ ^ 




Owr.l 



3 



ro 



ro 




(19)|^y(11) 



2 117 362 CI 

H 01 L 35/28 



(51) Int. Cl.« 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



02) ABSTRACT OF INVENTION 



(21). (22) Application: 96104497/25. 12.03.1996 


(71) 


Applicant: 


(46) Date of publication: 10.08.1998 




Spetsializirovannoe 




konstruktorsko-tekhnologicheskoe bjuro 'Nord" 




(72) 


Inventor: Kamenskij V.T. 




(73) 


Proprietor: 






Spetsializirovannoe 






konstruktorsko-tekhnologicheskoe bjuro 'Nord" 



o 

CM 
iO 
CO 



(54) THERMOELECTRIC COOLING MODULE 

(57) Abstract: 

FIELD: thermoelectric devices primarily 
used under multiple thermal cycling 
conditions. SUBSTANCE: module has 
semiconductor circuits of n and p polarities 
of conductivity interconnected by switching 
buses. Each switching bus mounted on at 
least one heat-transfer plate is connected 
to the latter by means of thermal contact 
joint made of layer of flexible adhesive 
compound. Use may be made, for example, of 
high-heat conducting silicone resin, grade 
RTV, compound-8 layer thickness is to be 



better chosen between 5 and 30 mem. EFFECT: 
improved cooling efficiency of module. 5 cl, 
5dwg 
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TepMoaneKTpkiMecKviM ycrpoifcTBaM m mombt 
6btTb HcnoJibaoaaHo b repMoajieKTpMMecKvix 
oxjia)KAaioL^kix MOAynnx. aKcmiyaTMpyeMbix 
npeMMyi^ecTBeHHO b ycnoBunx MHoroKparHoro 

TepMOMMKnupOBaHMfl. 

HasecreH TepMoajieKrpuMecKMM 
0XJia)KAaK3Li4uii^ MOAy/ib, coAep)KaLMM^ 
nonynpoBOAHMKOBbie BeiBn n- m p-TkinoB 
npoBOAiiMOCTii, coeAMHeHHbte 
KOMMyraUMOHMblMM \umaM]A, KOTOpbie 

npMOoeAi^HeHbi k Ten;ioo6MeHHbiM n/iacTHHaM 
[1]. B M3BecTH0M MOAy/ie nojiynpoBOAHMKOBbie 
BeTBM BbinonHeHbi b ct>opMe 
napa/iJienennneAOB, pacnono)KeHHbix 
napanne/ibHo, a K0MMyTai4M0HHbie ujuHbi no 
TopuaM cx>eAHH«K)T bstbh b nocneAOBarenbHyio 
ajieKTpMMecKyio iienb, npM aroM 
KOMMyrai^MOHHbie ujMHbi HaHeoeHbi Ha 
noeepxHOCTM KepaMMMecioix Tenjioo6MeHHbix 
nnacTMH ra/ibsaHHsecKMM cnoco6oM. 

HeAOcraTKOM MSsecTHoro 
TepMoajieKTpMHecKoro oxjia>KAaK)ujiero MOAyxifl 
flsnflercfl HusKafl OKcnnyaraL^noHHafl 
HaAe>KHOCTb BcneACTBue HeAOcraTOMHoC^ 
MexaHUMecKoW npoMHOcru KepaMHMecKnx 
n/iacTMH. ocna6neHHbix naaaMU hb 
noBepxHocTflx nnacrnH, oGpaayioii^MMMCfl npn 
MaroTOBJieHkiM KOMMyrauMOHHUx coeAHHeHHf^. 
KpOMO Toro, ranbBaHUMecKoe npucoeAMHeHMe 
KOMMyrai^MOHMbix LUMH K KepaMkiMecKOj^ 
nnacTMHe He o6ecneMMBaeT AocTaroMHo 
npoMHoro ct^ervieHMfl. 

MsBecTeH KacKaAHbiC^ TepMoareKipuMecKi/ij^ 
oxna>KAaioi4nPi MOAy/ib, cx3Aep>KaLi4Mi^ 
TepMoaneKTpn^ecKMe Garapen, pacnono>KeHHbie 
Ha pa3AeriMTenbHbtx ren/ioo^MeHHbix 
njiacTMHax, npuwew Ka>KAafl 
TepMOdiieiapMHecKafl 6aTape$i cx)CToifiT m3 
nojiynpoBOAHkiKOBbix Bersei^ n- m p-tmhob 

npOBOAMMOCTM, COeAMHeHHblX 
KOMMyraMVIOHHblMM lUHHaMM [2]. 

MaBecTHbi^ KacKaAHbif^ MOAynb i^Meer 
HMSKyio HaAeKHOCTb npti MHOrOKpaiHOM 
TepMOLiMKnMpoBaHnn, MTO oSycnoBJieHo 
B03HMKHOBeHMeM HecKOMneHCMposaHHbix 

TepMOMexaHMMecKMX Hanpn>KeHii^ b 
TenjiOKOHTaicTHbix cx)eAi^HeHbinx 
pasAenMTenbHbix TenjiooGweHHbix n/iacTHH. 

Habi6ojiee 6nki3KMM k ki3o6peTeHMio no 
TexHMMecKOM cyiMHOCTM flanneTCfl 
TepMOdJieKipuMecKMii ox/ia>KAaiou4ii^ MOAynb, 
coAepKau^HM nonynpoBOAHMKOBbie .seTBH n- m 
p-THnOB npOBOAMMOCTM, coeAMHeHHbie 
KOMMyiaL^I/IOHHblMVI lUMHaMM, KOTOpbie 

npucoeAnneHbi cooTBercTBeHHO k 

oxna)K^a\oii\e\A m k TennooTBOAflu^eC^ 
Tenjioo6MeHHOb^ nnacTUine [3]. B i^3BecTH0M 
MOfxyne BeiBki pacnono)KeHbi napannenbHo, a 
MX TopL^eBbie noBepxHOCTM pasMe'u^eHbi b oaho^^ 

n/IOCKOCTM. npM M3rOTOBJieHI4M Mop^m 

npoBOA^T npeABapviTe/ibHyio MeTajuivi3aL^MK) 
oTAe/ibHbix ynacTKOB TenjiooSweHHbix njiacrnH b 
cooTBeTCTBMM CO cxeMOi^ pacnono>KeHiifl 
KOMMyTauMOHHbix LUMH, KOTopbie aaiew 
npunaMBaiOT k Topi4eBbiM noBepxHocrnivi BeraeM 
H K HanecenHbiM cnom MeTarma, nojiynan 
TaKi/iM o6pa30M cMcreiviy HepaaiseMnbix )KecTiaix 

Ten/IOKOHTaKTHblX COeAHHeHMM. 

HeAOcraTKOM MSBecTHoro 
TepM03neiapt«iMecKoro ox/ia>KAaioiMero MOAynn 
flanweTCfl HMSKafl sKcnnyaraL^noHHafl 
HaAe)KHocTb npn paGore b ycnoBHflx 
MHoroKpaTHoro TepMounKnMpoBaHnw. ripM 
pe3K0M ki3MeHeHkiM reMneparypbi B03HMKaK)T 
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Hanpn)KeHH5i b Hepas'beMHboc, Kecrioix 
coeAMHeHM5ix, o6ycnoBneHHue paanuMMeM 
K03ct)(t)MqMeHT0B TepMiiMecKoro pacujMpeHkifl 
MarepviajioB conpnraeMbix ysjioa MOAyn^i. ripM 

TepM014MKnnpOBaHHM B TennOKOHTaKTHblX 

cx)eAHHeHMflx noflanfliOTCfl MUKpoTpei^nHbi. mto, 
B CBOK) OMepeAb. npuBOAUT k yxyALueHnio 
napaivieTpoB MOAy/ip m BbixoAy ero m3 crpon. 

KpOMe TOrO, M3BeCTHbli4 MOAyilb MMeeT BblCX)KyiO 

CTOMMocTb BcneACTBkte Toro, hto 
npkicoeAHHeHne KOMMyTai\MOHHbix uliuih k 
TenjioobMeHHov^ n/iacTkiHe cx)np«>KeHO c 
BbinonHeHHeM pflAB AoporocTOflLAnx onepai^MM. 

TexHMMecKkiM peayjibrar naoGpeTeHUfl - 
noBbiiueHne OKcnnyaTauMOHHoi^ naAexHOCTn 
TepMOSJieKTpuMecKoro oxna)KAaK)iMero MOAynp, 
pa6oTa>ou4ero b ycnoBwnx MHoroKpaTHoro 

TepMOL^MKHMpOBaHMfl. li OAHOBpeMeHHO - 
CHM)KeHMe CTOMMOCTM MOAynR. 

A^in AOCTM)KeHkifl TexHMMecKoro peaynbTara b 
TepMOd/ieKTpkiMecKOM oxjia)KA9K)Li^eM MOAyne, 
coAep>KaLMeM nonynpoBOAHUKOBbie Berai^ n- \a 
p-TunoB npoBOAMMOCTn, coeAHHeHHbie 

KOMMyTaL^MOHHblMH LUHHaMU, KOTOpbie 

npucoeAHHeHbi cooTBercTBeHHo k 

oxj]a)KAaK)u^e^ m reniiooTBOA^ii^eC^ 
Tenjioo6MeHHOM nnacTUHe, Ka>KAafl na 
KOMMyraL^MOHHbix LUuiH, pacnonoKeHHbix no 
Kpav^neii Mepe Ha oaho() \az Tennoo6MeHHbix 
nnacTMH, npMcoeAi^HeHa k ne^^ nocpeACTBOM 
TenjioKOHTaKTHoro coeAMHeHun, BbinojiHeHHoro 
B BHAe cjiofi ynpyroro KneeBoro KOivinayHAa, npM 
3TOM npeAnoMTkire/ibHO o/ieAyKDiMee: KOMnayHA 

BbinOJIHflTb M3 BblCOKOTenflOnpOBOAHOf^ 

CMJiMKOHOBOi;^ peaMHbi; KOMnayHA BbinoriH^Tb v\z 
BbicoKorennonpoBOAHoro BeinecTBa Ha 
ci/iJii/iKOHOBof^ ocHOBe; TOJiLAMHy cnon KOMnayHAa 
Bbi6vipaTb B Ai^ana30He 5 - 30 mkm; npM noMOU^w 
TennoKOHTaKTHbix coeAMHeHMi^ npkicoeAMH^iTb 
KOMMyraL^MOHHbie mMHbi, pacnojiOKennbie na 
oxjia)KAaioLi4ei) Tennoo6MeHHOi^ njiacTMHe; 
nocpeACTBOM TennoKOHTaicrHoro coeAt^HeHkin 

npHCOGAUHflTb Ka>KAyK) KOMMyraUHOHHyK) lUMHy. 

BXOA^iMyK) B cocraB MOAynn; b KacKaAHOM 
MOAyne npn noMOii^n TennoKOHiaKTHbix 
coeAHHeHMt^ npucoeAHH^Tb KOMMyrai^noHHbie 
liJMHbi, pacnono>KeHHbie na npoTHBonojio>KHbix 
nosepxHOCT^ix padAe^^TejibHOM Tenjioo6MeHHOii 
nnacTMHbi. 

B npeAnaraeMOM repMOd/ieiapuiHecKOM 
oxjia)KAaioLi^eM MOAyne BbinojiHeHMe Ka;KAoro 
TennoKOHTaKTHoro coeA^JHeHu;?, npvi noMomM 
KOToporo KOMMyraiAMOHHafl lUMHa npucoeAHHeHa 
K Tennoo^MeHHOM nnacTUHe, b BHAe cnofl 
KneeBoro KOMnaynAa noaBonfler CBecru k 
MMHkiMyMy TennoBbie conporuBneHMfl b aonax 
coeAkiHeHMfl cjion c KOMMyrai^kiOHHOki lumho^ m 
Tenjioo6MeHHoC^ nxiacTHHOi^, nocKOJibKy 
kiCKniOMaeTcn o6pa30BaHMe BoaAyiUHbix 
npocnoeK, o6JiaAaioL4MX ncKnioMkiTenbHo 

BblCOKHMM TenJIOBblMVI COnpOTk1BneHV151MM. 

BbinonneHMe rennoKOHTaKTHoro coeA^neHMfl b 
BHAe ono7\ Kneesoro KOMnayHAa, o6naAatoinero 
ynpyrnMM cBoC^cTBaMH. noaBonfler 
cKOMneHCupoBaTb TepMOMexaHUHecKne 
Hanpfl>KeHMn BcneACTBue Toro. mto npn 
oxna)KAeHMM mjim narpeae o6ecneHMBaeTcn 
CBo6oAHafl Aect)opMaL4vifi KOMMyraL^kiOHHoC^ 
ujHHbi B cnoe KOMnayHAa. l1cnojib30BaHi«ie 
ynpyroro KOMnayHAa noaBonner npid 
MHoroKpaTHOM TepMoi^MKnupoBaHMM no 
aaaepiueHMn Ka)KAoro lepMoi^HKna 
BoccraHaBJiMBaTb nepBonawanbHyio ct)opMy 
TennoKOHTaKTHoro coeAHHeHMfl. hto raKMce 



o 

CM 

CO 



-3- 



CO 

ro 
O 



aaneneHHOM MOAyne ksokab^ KOMMyrauviOHHa^i 
LUkiHa npucoeAi^NeHa k cooTseTCTByioL^ev^ 
Tenjioo6MeHHOf^ nnacTMHe npn homoium 
ynpyroro Kneeeoro KOMnayHAa, npii stom cnoi^ 
KOMnayHAa mombj 6biTb crinoiuHbiM \a 
HBHeceHHbiM Ha BCK) noeepxHOCTb 
Tennoo6MeHHot^ nnacrnHbi, k KOTopow 
npMMbiKaioT KOMMyrai^MOHHye aiHHbi, v\m 
Ka)(Win KOMMyrauMOHHan ujkiHa Mo^er 6biTb 
npMCoeAt^HeHa npM noMoiuM oTAe/ibHofi KneeBoA 
npocnof^KM. B nocneAHeM cnyMae coeAMHeHne 
ocyLuecTB/i;iioT c vicnoJibaoeaHneM Tpa4)apeTa ui 
o6ecneMkiBaeTCfl MkiHkiMa/ibHa^^ rojiiMuiHa cjioeB 
KownayHfla. B KanecTBe K/ieeBoro ynpyroro 
KOMnayHfla npeAnoMTure/ibHO ncnoJibaoaaTb 
BbicoKOTennonpoBOAHyio cnjiMKOHOByio peanHy. 
npviHeM noBbiiueHMfl ren/ionpoBOAHOCTi^ 
MoryT 6biTb McnoribaoBaHbi yjibrpaAMcnepcHbie 
nopoujiai BbiccKOTeruionpoBOAHbix MarepvianoB, 
TaKkix KaK cepe6po. nmenh, KpeMHt'if^ i4 r.n. B 
KaMecTBe ynpyroro icneeBoro KOMnayHAa 
npeAnoMTMTenbHO McnonbsoBaTb raioKe 
BbicoKOTennonpoBOAHbie Beu^ecTBa Ha 
cunv^KOHOBoC^ ocHOBe, a ppf\ noBbiiueHMfl 
TenjionpoBOAHOCTM Moryr 6biTb McnonbsoBaHbi 
yKaaaHHbie HanonHHTenn. 

npeAnoMTkireribHO TonmMHy cnoa 
KOMnayHAa ren/ioKOHTaKTHbix coeAMHeHni^ 
Bbi6kipaTb B npeAenax 5 - 30 mkm. nocKonbKy 
npki TO/iu^MHe cfiofl MeHee 5 mkm He yAaercn 
o6ecnemiTb HaAe>KHoe npMcoeAMHeHMe 
TennoKOHTaKTHbix coeAMHeHMii, 
pacnpeAe/ieHHbix no BceP^ noBepxHocrui 
Tenjioo6MeHHo£^ n/iacTUHbi, a yBennMeHMe 

TOni^UHbl CBblUJe 30 MKM PpMBOAUT K 

HeonpaBAaHHo BbicoKUM napaanTHbiM 
nepenaAaM reMneparyp Ha cxioe KOMnayHAa 
npaKTkiHecKH 6e3 yjiymueHMfl npoMHocTHbix 
xapaKTepMCTMK TennoKOHTaKTHoro cnon. 

DpeAnoHTHTenbHO npn noMoiAM 
TenjiOKOHTaKTHbix coeAviHeHiij^, BbinonnenHbix 
M3 ynpyroro KneeBoro KOMnayHAa. 

npMCXDeAHHRTb KOMMyTai^MOHHbie lUMHbl, 

pacnojio>KeHHbie na oxna>KAaioii^eM 
TennooGMeHHoi^ nnacTMHe, raK KaK npn 
TepMoqi/iKHMpoBaHkiH Havi6ojibiuee kiaMeneHMe 
reMneparyp ki cooraercTBeHHo 

repMOMexawviMecKMe Hanpn^eHMn BosHMKator 
iiMeHHO B renjioKOHraKTHbtx coeAMHeHkinx, 
pacnojioxeHHbix na ox/ia)»wiioiAe(^ rviacrMHe. b 
ro BpeM^i KaK ren/ioKOHraKTHbie coeAMHeHMn, 
pacnojioKGHHbie Ha TennooTBOAflLi;eM nnacruHe, 
pa6oTaKDT npn HeaHaHnrenbHbix MSMeHeHUflx 
leMneparypbi. nocKO/ibKy pj]9\ renjiooTBOAa c 
Hvix Mcnonb3yK)Tcn. KaK npaBi/iJio, cneuManbHbie 
renjioo6MeHHMKM, nanpuMep BeHrnJi^Topbi mjim 

KMAKOCTHbie TenJ1006MeHHMKM, 

o6ecneHMBaK)Li4Me craaM/iMaau^K) leMneparypbi 
renjioorBOA^Li^eM rennoo6MeHHOM nnacr^Hbi. 
ripki noMOu^i^ rennoKOHTaKTHoro coeAMHeHMfl, 
BbinonHSHHoro b BMAe cnofl ynpyroro Kneeaoro 
KOMnayHAa. npeAnoMTure/ibHO npiicx)eAMHflTb 
Ka;KAyfc KOMMyrai^MOHnyio mkiHy, axoA^u^y^o b 
cocraB MOAy/ifl. raK KaK npki aroM 
o6ecneMHBaeTcyi KOMneHoai^nfl 
repMOMexaHkiMecKMx Hanpn)KeHMH b 
rennoKonraKrHbix coeAMHeHkinx. 
pacnono)KeHHbix na renjiooreoAn^ef) 
rennoo6MeHHo(i nxiacTMHe, maMs 6e3 
upmeHenm cnei^MajibHux ren/iocbeMHbix 
ycrpoC^CTB. npM BbinofiHeHUM 

repMoaneKrpuMecKoro oxna)KAaK3iMero MOAyna 
KacKaAHbiM, B KoropoM cMe)KHbie 
repMoa/teKrpimecKVie 6arapeM pacnono}KeHbi Ha 
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pa3AenMrejibHo() ren;ioo6MeHHoi^ ruiaoTMHy. 
npeAnoMrwrenbHO ace ren/ioKonraKrHbie 

coeAMHeHMfl, pacnojio)KeHHbie na arot^ 
nnacrMHe. Bbinojinnrb m3 ynpyroro KneeBoro 
KOMnayHAa, nro nosBonaer CKOMnencupoBarb 
Bce repMOMexaHMHecKkie Hanpn>KeHkifl, 
B03HMKatoiMMe npn nocneAOBare/ibHOM 
H3MeH6HMM reMneparypHbix pe)KviMOB cMe)KHbix 
KacKaAOB, 3a cner cbo6oaho^ f\e(popiAauyi)A 
Ka)KAOM KOMMyrauMOHHoR aiMHbi a cnoe ynpyroro 
Kneeaoro KOMnayHAa. 

Ha ^}AT. 1 noKasan repMoajieKrpkmecKM^ 
oxjia)KAa}OLAki(^ MOAy/ib, buia c6oKy; na 0(ir. 2 - 
rennoKOHraKTHoe coeAnneHHe. npn noMOiuM 
KOToporo KOMMyraqMOHHan uiviHa npiicoeAMHena 
K Tenjioo6MeHHOt^ nnacruHe; na ct^nr. 3 - 
repMoaneKrpMMecKMi^ ox;ia>KAaioLi^kij^ MOAy/ib, 
BMA c6oKy, b KOTopoM Ka)KA^n K0MMyrai4M0HHa;i 
LuviHa npHcoeAMHena k Tennoo6MeHHOk) 
nnacrkiHe npki noMOiA^ ren/iOKOHraKTHoro 
coeAHHeHkin; Ha (|)Mr. 4 - KacKaAHbiC^ 
repMoaneKTpkwecKMi^ oxjia>KAaK)iMnj^ MOAy/ib, 
BMA c50Ky; na ct)nr. 5 - oGiahC^ bma 
repMoaneKTpuMecKoro oxjia)KAaioLi^ero MOAyiifl, 
aKCOHOMeTpMHecKaw npoeKi4Mfl. 

TepMoajieKrpuHecKi^i;^ oxjia)KAaKDLi^Mi;^ 
MOAynb coAep)Knr nonynpoBOAHUKOBbie BerBn 1 
n-ruina npoBOAMMOcrM, nojiynpoBOAHMKOBbie 
BerBH 2 p-THna npoBOAi^MOcrid, 
KOMMyraLiMOHHbie ujkiHbi 3, nanHbie coeAMHeHM^i 
4 KOMMyrauMOHHbix lumh, cjiom MeranjiH3aL4Mki, 
npkicoeAt^HeHHbie k rennooTBOA^Li^ee^ 
Tennoo6MeHHoi^ nnacrnne 5, rennoorBOAfliMa^ 
Tennoo6MeHHafl nriacrnHa 6, oxnawatoiuaji 
Ten;ioo6MeHHafl nnacTuna 7, rennoKOHraKTHbie 
ooeA^iHeHMfl, BbinoJiHeHHbie b bha© cjioa. 
nsroTOBJieHHoro us ynpyroro Kneeaoro 
K0M^ayHA^ 8, reniioKonraKTHbie coeAMHenvin. 
pacnojio)KeHHbie Ha renjiooraoAnu^ef^ 
rennooSMeHHoC^ n/iacruHe 9, renjioKonraKTHbie 
coeAMHeHkin, pacnojio>KeHHbte Ha Hi/DKHeP^ 
noBepxHocTM pasAe/inrejibHOi^ rennooGMeHHoJ^ 
nnacTMHb! 10, lenjioKOHraKTHbie coeAMHeHMfi, 
pacnonoxeHHbie Ha Bepxnefi noBepxHOcm 
paaAennreribHOi^ Tennoo6MeHHOt^ nnacrnHbi 11, 
paaAennrenbHafl Tenjioo6MeHHafl nnacTMHa 12, 
TepMoaneKipuHBCKafl ©arapen BepxHero 
KacKaA3 13, repMoajieKipunecKafl 6arapefl 
HWKHero KacKaA9 14. BerBM 1 ii 2 BbinoiiHnior, 

KaK npaBM/lO, M3 BblC0K09C|)Ct)eKrMBHblX 

nonynpoBOAHi^KOBbix MarepuianoB. nanpiiMep \az 
xanbKoreHMAOB cypbMbi n/in ojioaa. 
KoMMyrat^noHHbie lumhw 3 n3roraBJiMBaK5r H3 
MarepnanoB (MerannoB). nMeioii^Mx hmskob 
aneKrpuMecKoe conporuBneHne, o6bNHO m3 
MSAn, n npucoeAUHflior k rop4eBb!M 
noBepxHOcrnM Beraei^ 1 \a 2. Koropbie, KaK 
npaBMno. kiMeior ct)opMy napannejienMnoAOB 
kiJiki qkiJiMHApoB, npM noMOLAii naf^KM c 
kicnojib30BaHMeM onoBflHHbix npuinoeB. 
Tennoo6MeHHbie nnacrnHbi 6. 7 m 12 (ct)Mr. 1 n 
4) BbinojiHflKjr M3 BbicoKoren/ionpoBOAHbix 

M30JinL^M0HHblX Maiepi^aJIOB. raKMX KaK OKtlCb 

6epH/iriuin. uiriki OKMCb anKDMMHkin, mv\ M3 
Meianna c OKCkiAiipoBaHHbiM noKpbJivieM na 
noaepxHocri^, nanpMMep m3 ainoMUHiifl c 
noKpbirneM M3 OKvicki anioMkiHvifl. 
Ten/ioKonraKrHbie ooeAMHBHkifl 6, 9, 10 ^ 11 
(ctiiir. 1-4) BbinoiiHnK)r ynpyroro Kneeaoro 
KOMnayHAa. HanptiMep (i3 repMer^Ka na 
KpeMHkif^-opraHkiHecKot^ ocHoee r^na 
"S/iacrocMJi 137-182". mjim m3 
BbicoKorennonpoBOAHOf^ CkinHKOHoaoi^ pe3MHy, 
HanpuMep MapKvi RTV. Bys\mmza\\m Koropof^ 
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To/iLMMHy cnofl KOMnayHAa 8 npi*i 

npklCOeA^HeHMM KOMMyraL^MOHHOA UJHHbl 3 K 

Terinoo6MeHHo£^ nxiacTMHe 7 Bbi6MpaiOT b 
npeAenax a = 5-30 mkm (cfcur. 2). 

TepMoajieiapMHecKnC^ oxna)m^\owy\i^ 
MOfly/ib paSoraer cxieflyioLmiM o6pa30M. 

Ha BHeujHeM nosepxHOCTki oxna>KAaK)uneC^ 
Teruioo6MeHHof^ n/iacTMHbi 7 paawemaioT 
oxna)KaaeMbtA o6i>eKT (He noKaaaH). a k 
BHeujHei) noBepxHocTM Ten/iooTBOAnei^ 
nnacTMHbi 6 npMCTbiKOBbiBaioT ren/iocbeMHoe 
ycrpo^CTBo (He noKaaano). Mctomhmk 
nocTORHHoro TOKa (He noKaaan) npuicoeAiiHflioT k 

KOHL^BBbiM KOMMyTai^HOHHblM lUllHaM MOAy/l^ ^ 

nponycKaKDT nocTOflHHbit^ tok ^epea 
nonynpoBOAHUKOBbie bstbh 1 m 2. Bc/ieACTBkie 
30cpeKTa RejibTbe na cnanx BeiBev^ 1 ki 2 ui 
KOMMyraL^HOHMbix mm, pacno/io)KeHHbix na 
oxna^KAaiOLAef^ Tenjioo6MeHHoA njiacTHHe 7. 
npokicxoAMT nomou^eHbie rennoBof^ anepruiM v\ 
cooTBSTCTBeHHo nocTBneHHo oxna>KAaeTcn ao 
Tpe6yeMOii reivinepaTypbi oOTseKT, 

paaMeui^eHHbiC^ na BHemHeJ^ nosepxHocTn 
Tenjioo6MeHHoti nnacrnHbi 7. Ha cnaflx seiBei^ 
^ \A 2 \A KOMMyraunoHHbix lumh 3, 
pacnojio)KeHHbix na TsnjiooTBOAHiMeW 
Tennoo6MeHHoC^ nnacTUHe 6, nponcxoAUT 
BbiABJieHkie Ten/ioBOi^ aneprMM, Koropan aareivi 

0TB0A^TC5^ C BHeUJHeC) HOBepXHOCTM 

TeruiooOMSHHOi^ n/iacTMHbi 6 Ten/iocbeiviHMKOM. 
B npoL^ecx^e oxnax^sHMn BoaniiKaioT 
TepMOMexaHUHecKne Hanpfl>KeHMn b KOHTaKTHbix 
TennonepexoAax MOAyJifl. KOTopbie 
KOwneHcupyjOTCfl ynpyruM cnoeM KOMnayHAa, na 
KOToporo naroTOBneHbi ren/ioKOHTaKTHbie 
coeAMHeHMfl 8. flocjie BbixoAa Ha aaAaHHbiii 
TeMneparypHbiii pe)KMM o6i»eKT BbiAep>KMBaioT 
Tpe6yeMoe apeMn m aareM OTicnioHaioT hctomh^k 
nocTOflHHoro roKa. nponycKaeMoro nepea BeiBH 
1 M 2. npi4 3T0M npoMCXOAMT HarpeB 
oxna>KAaiou^ef^ Ten/ioo6MeHHOf^ n/iacTHHbi 7 \a 
pacnojioxeHHbix na nef^ renjioKOHTaKTHbix 
coeAViHeHkiC^, a B03HMKaK)U4Me npv\ aroM 

TepMOMBXaHl/IHeCKHe HanpR>K6HMfl BHOBb 

KOMneHcupyKDTCfl ynpyruM cnosM 
TennoKOHTaKTHbix coeAHHeHMM 8. 

B cpaBH6Hvii/i c H3BBCTHbiM ppBAnaraBMbii!^ 
TepMoaneKTpi/mecKM^ MOAynb o6jiaAaeT 
noBbiLueHHoi^ HaAe)KHOCTbK> npM SKcnjiyaTauviM b 
ycnoBviflx MHoroKpaTHoro repMOL^kiicnkipoBaHMfl. 
TaK, npM McnbiTannflx. b KOTopbix npn 
TepwoL^HKnupoBaHMH nspenaA TeMnsparyp 

COCTBBnflBT 50 °C, M3BeCTHbli^ MOAy/lb 
BblA6p>KHBan HB GOJIBB 600 TBpMOUMKnOB 

(HarpBB-oxjia)KAeHM6), nocnB Mero Bro 
xapaicrepMCTkiKkt, nanpi/iuep BHyrpeHneB 
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AonycTMMbie npeAeiiu. a npeAnaraeMbii) 
MOAy/lb BbiAep)KMBaji donee 10000 
TepMouMKnoB M ero xapaKTepMCTMKM ocraBajmcb 
B AonycTMMbix npeAenax. 

ripBAnaraeMbif^ TepMosneKTpuHBCKMC^ 
oxna>KAaK)mMt^ MOAy/ib jiyniUB napBHocMT 
yAapHbiB M Bn6pauMOHHbie narpyaKn. 6naroAapfl 
ynpyrkiM CBOf^cTBaM MarapMana 

TeruioKOHTaKTHUX ooeAMHBHMi^. KpoMe Toro. 
CTOHMOCTb npeAnaraeMoro 
repMoajieiapymecKoro oxna)KAaK)L^ero MOAynn 

Ha 5% HIDKB CTOHMOCTM MaBBCTHOrO MOP^m 

BcnBACTBMB Toro. MTO B RpBAnaraBMOM MOAy/ie 

npklCOBA^HBHMB KOMMyTBL^klONHblX LUklH K 

ren/iooGMBHof^ rmacTHHB nponcxoAHi c 
McnojibsoBaHMBM 6onee npocTbix onepai^MM. 

kICTOHHklKVI MH4)OpMaL^V1l1. 

1. naTBHT ClUA N 3616870, icn. 136-204, 
ony6jiMK 1968. 

2. naTBHT CllJA N 4687879. icn. 136-212. 
ony6jiMK 1987. 

3. naTBHT ClUA N 5171372. kh. H 01 L 
35/28. onyCnuK 1992, npoTornn. 

<t>opMyna M3o6peTeHi4n: 

1 . TepMoaneKTpkiMecKMf) ox/ia>KAaioLAMf) 
MOAyxtb, coAep)KaLUMf^ nojiynpoBOAHi/iKOBbie 

BeTBM n- \A p-THnOB npOBOAHMOCTM, 
COBAMHBHHblB K0MMyTaL4M0HHblMl1 LUHHaMM, 
KOTOpbie npMCOBAl^HBHbl COOTB6TCTBBHHO K 

oxjia)KAaK)L4Bi^ n TBnjiooiBOAfliMBi^ 
Ten/iooGMBHHbiM nxiacTHHaM, ornnMaioiMMC^cfl 

IBM, MTO Ka>KAafl via KOMMyTai^HOHHblX UJMH, 

pacnono>K6HHbix no KpaMHBM MBpB Ha oahov^ i/ia 
TennooSMBHHbix nnacTHH, npkicoBAUHBHa k hbJ^ 

nOCpBACTBOM TBnnOKOHTaKTHOrO COBAMHBHMfl. 

BbinojiHeHHoro b sme cnofi ynpyroro KneeBoro 
K0MnayHA9 H3 BbiooKOTenjionpoBOAHoro 
Beu^ecTBa Ha cviJioKoaHOBoi^ ocHOBe, TOXiu^MHa 

KOTOporO COCTaBJlflBT 5-30 MKM. 

2. MoAyJib no n.l, OTnHHajoinni^cn tbm, hto 
KOMnayHA BbinojiHeH m3 BbicoKOTennonpoBOAHOM 

CMJIUKOHOBOM peSMMbl. 

3. Moflyjib no n.l. ornnMajoiMnv^Cfl tbm, mto 
KOMMyTauMOHHbiB LUMHbi. pacnono)K6HHb)e Ha 
oxjia}KAaioL4ef^ T6nnoo6M6HHon nnacTMHe, 

npklOOBAl^HeHbl K HBf^ npH n0M0LL\l/l 
Ten/IOKOHTaiCTHblX COBAMHeHMM. 

4. MoAynb no n.l, oTnMMaiou^i>if^cfl tbm, hto 
Ka)KAafl KOMMyTaqMOHHan lUkiHa, axoAfliMan b 

cocTae MOAy/iH, npi/icoBAUHBHa k 

COOTBBTCTByfOli^BCl TBn;i006MBHH0C^ n/iaCTHHB 

nocpeACTBOM TenjioKOHTaKTHoro cxseAMHeHnn. 

5. MoAy/ib no n.6, OTiiMMaioiUMJ^cfl tbm, mto 

MOAy/lb BbinO/IHBH KaCKaAHbIM M COCTOklT 113 

TepMoa/iBKTpiiMBCKHx 6aTapePI. paaAe/ieHHbix 
Tennoo6MHHbiMM nnacTMHaMM. 
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